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$1\leq i\leq n$ , $k\geq 0$ (1.1)
. Weierstrass [14] (1903), Durand [5] (1960), Dochev [4] (1962), Pre\v{s}ic
[12](1966), . 1966 , Kerner [9] (1.1) $P(z)$
$f_{i}=(-1)^{i}\varphi i(Z1, \cdots, Zn)-ai=0$ , $i=1,2,$ $\cdots,$ $n$
Newton . , $\varphi_{i}$ $i$ :
$\varphi_{i}$
.
$=1 \leq j_{1<}\cdots<j\sum_{\leq n}.\cdot Z_{jj_{2}j_{*}}Z1\ldots Z$
.
. , (1.1) \alpha ’’ $i=1,2,$ $\cdots,$ $n$ , 2 .




, $1\leq i\leq n$ , $k\geq 0$ (1.2)
(B\"orsch-Supan [3], Ehrlich [6], Aberth [1], $\mathrm{t}\#\mathrm{i}$).
$\sigma_{i}^{k}$




( $(1.2)$ (1.3) Werner [15] . )
(II) $z_{i}^{k+1}$ $=$ $z_{i}^{k}- \sigma_{i}^{k}(1-j\neq i\sum\frac{\sigma_{j}^{k}}{z_{i}^{k}-z_{j^{k}}})$ , $1\leq i\leq n$ , $k\geq 0$ (1.4)
$(\mathrm{f}\mathrm{f}\mathrm{l}_{\mathrm{J}^{\backslash }}\underline{\Pi}[13])$ .
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(III) $z_{i}^{k+1}$ $=$
$z_{i}^{k}- \frac{P(z_{i}^{k})}{\prod_{j\neq i}(_{Z_{i}^{k}}-z_{j}k+1,Dh)},$




$(1.3)-(1.5)$ (1.1) . , Aberth [1], Nourein [11]
, (1.1), (1.5) Durand-Kerner (D-K) , D-K .
, (1.1), (1.5) SOR :
$z_{i}^{k+1}$ $=$
$z_{i}^{k}- \omega\frac{P(z_{i}^{k})}{\prod_{j<i}(Z_{i}^{kk+1}-z)j\prod_{j>i}(z_{i}-kz_{j}^{k})}$
, $1\leq i\leq n$ , $k\geq 0$ , (1.6)
$z_{i}^{k+1}$ $=$
$z_{i}^{k}- \omega\frac{P(z_{i}^{k})}{\prod_{j<i}(_{Z_{i}^{k}}-z_{j})k+1,DK\prod_{>ji}(Z_{i}k-Z^{k})j}$
, $1\leq i\leq 7l$ , $k\geq 0$ (1.7)
. \mbox{\boldmath $\omega$} . \S 2 , SOR (1.6)




2.1. $0<\omega<2$ , \alpha ,, $i=1,2,$ $\cdots,$ $n$ , (1.6)
.
Alefeld-Herzberger [2] , $\omega=1$ (Gauss-Seidel ) , (1.6) R-order
, $\tau_{n}+1>2$ . , $\tau_{n}$ \tau 7\iota --\tau --1 $=0$
– . 2.1 (1.7) .
3.
3.1. $P(z)$ , 25 :
(0.98,0.98) (0.99,0.98) (1.00,0.98) (1.01,0.98) (1.02,0.98)
(0.98,0.99) (0.99,0.99) (1.00,0.99) (1.01,0.99) (1.02,0.99)
$($ 0.98, 1. $00)$ $($0.99, 1. $00)$ (1.00, 1.OO) $($ 1.01, 1. $00)$ (1.02, 1.00)
(0.98, 1.01) (0.99, 1.01) (1.00, 1.01) (1.01,. 1.01) (1.02, 1.01)
(0.98, 1.02) (0.99, 1.02) (1.00, 1.02) (1.01, 1.02) (1.02, 1.02).
226
$(x, y)$ $x+\sqrt{-1}y$ . Aberth
$z_{i}^{0}=\tilde{\alpha}+r_{0}\exp(\sqrt{-1}\theta_{i})$ , $\tilde{\alpha}=-\frac{a_{1}}{n}$ , $r_{0}=0.2$ , $\theta_{i}=\frac{\pi}{n}(2i-\frac{3}{2} )$ , $n=25$ (3.1)
$P(z)$ $(1.1)-(1.7)$ ( CPU ) 1 . (
, ($\downarrow \mathit{1}\sim$ $P(z)$ 25 . ) ,
$||z^{+}-z||<\epsilon$ , $\epsilon=1.\mathrm{O}\mathrm{E}-3$ , 1 OE–7, 1OE–II
. , $||z||= \max_{1}$. $\max\{|{\rm Re} z_{i}|, |\mathrm{I}\ln z_{i}|\}$ . ,
({,,\tilde \check }, $k\leq 75$ ) 1-20 .
227
1. D-K (1.1). 2. D-K (1.1) ( ).
3. B\"orsch-Supan (1.3). 4. B\"orsch-Supan (1.3) ( ).
228
5. (1.4). 6. (1.4) ( ).
7. Nourein (1.5). 8. Nourein (1.5) ( ).
229
9. SOR (1.6), $\omega=0.6$ . 10. SOR (1.6), $\omega=0.6$ ( ).
11. SOR (1.6), $\omega=1.0$ . 12. SOR (1.6), $\omega=1.0$ ( ).
230
13. SOR (1.6), $\omega=1.8$ . 14. SOR (1.6), $\omega=1.8$ ( ).
15. SOR (1.6), $\omega=2.0$ . 16. SOR (1.6), $\omega=2.0$ ( ).
231
17. SOR $(1.\overline{/}),$ $\omega=1.0$ . 18. SOR (1.7), $\omega=1.0$ ( ).
19. SOR (1.7), $\omega=1.4$ . 20. SOR $(1.\overline{l}),$ $\omega=1.4$ ( ).
232
32 8 $\alpha_{i}=\xi_{i}+\eta_{i}\sqrt{-1},$ $i=1,2,$
.
$\cdots,$
$8$ , 8 $P(z)$
. ,
$P(z)= \mathrm{E}\mathrm{x}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{d}[i=\iota\prod 8(_{Z}-\alpha i)]$ .
, 12 8 $P_{11}-P_{34}$ :
$P_{11}$ :
$(2,-29)(-41,32)$ $(7,2(-8,44)1)$ $(-2(29,’-4)46)$ $(0, -45)$
$(38, 8)$ ,
$P_{12}$ : $(-27, -25)$ $(-21,47)$ $(-4, -29)$ $(11, -21)$
$(25,18)$ (30,-50) $(35,1)$ $(46,$ $-28)$ ,
$P_{13}$ : $(-34,6)$ $(-20,16)$ $(-16,16)$ $(-5, -35)$
$(-5, -33)$ $(-5,3)$ $(42,24)$ $(42, 46)$ ,
$P_{14}$ : $(-38, -20)$ $(-21, -44)$ $(-15,5)$ $(-13, -40)$
$(20, -4)$ $(24, -26)$ $(27, 13)$ $(35, 38)$ ,
$P_{21}$ : $(-44, -7)$ $(-35,7)$ $(-26,28)$ $(-10, -15)$
$(10,$ $-22)$ $(38,$ $-27)$ $(40,31)$ $(40,31)$ ,
$P_{22}$ : $(-38, -10.)$ $(-7,45)$ $(-1, -11)$ $(21, -45)$
$(26, 42)$ $(36,0)$ $(48,$ $-22)$ $(48,$ $-22)$ ,
$P_{23}$ : $(-3, -24)$ $(9, -47)$ $(26, -21)$ $(32, -40)$
$(32, 17)$ $(40, 29)$ $(42, 36)$ $(42, 36)$ ,
$\ovalbox{\tt\small REJECT}_{4}$ : $(-50, -14)$ $(-35,25)$ $(-10, -11)$ $(2, -41)$
$(22,$ $-9)$ $(34,31)$ $(47,$ $-7)$ $(47,$ $-7)$ ,
$P_{31}$ : $(-40,46)$ $(-28,39)$ $(-24, -36)$ $(-4,9)$
$(6, 30)$ $(43, -44)$ $(43, -44)$ $(43, -44)$ ,
$P_{32}$ : $(-49, -23)$ $(-48, -29)$ $(-35, -10)$ $(-33,47)$
$(3,$ $-13)$ $(4,23)$ $(4,23)$ $(4,23)$ ,
$P_{33}$ : $(-43, -30)$ $(-17,22)$ $(20, -41)$ $(27, 42)$
$(29, -18)$ $(46, -26)$ $(46, -26)$ $(46, -26)$ ,
$P_{34^{\wedge}}$. $(-35, -14)$ $(-8, -17)$ $(-6,4)$ $(11, 20)$
$(12, 2)$ $(12,48)$ $(12,48)$ $(12,48)$ .
, $(\xi, \eta)$ \xi + $\sqrt$-1\eta . $P_{11}-P_{14}$ , $P_{21}-P_{24},$ $P_{31}-P_{34}$
2 , 3 .
$P_{11}-P_{34}$ $(1.1)^{-}(1.7)$ Aberth (3.1) $(r_{0}=200)$
( . CPU ) 2-13 . ,
$t$
$||z^{+}-z||<\epsilon$ , $\epsilon=1.\mathrm{O}\mathrm{E}-3$ , 1 OE–7, 1OE–II
. , $||z||= \max_{i}\max\{|{\rm Re} z_{i}|, |{\rm Im} z_{i}|\}$ . ,
D-K (1.1), SOR (1.6) $(\omega=1.0)$ $(\{z_{i}^{k}\}, k\leq 25)$ 21-44
. 2-13 , , 3 $(1.3)-(1.5)$ ,
(1.3), (1.5), (1.4) , (1.3) , (1.5), (1.4)
.
233
21. $P_{11}$ x $-\mathrm{K}$ \mbox{\boldmath $\zeta$}
2. $P_{11}$ ($-:>250$ ).
$\epsilon=1$ .OE-3 $\epsilon=1.\mathrm{O}\mathrm{E}-7$ $\epsilon=1$ .OE-II













































































































23. $P_{12^{\ovalbox{\tt\small REJECT}_{\sim}}}X\backslash \mathrm{T}- 9\ll$ ) $\mathrm{U}-\mathrm{K}$ l
235
Z5. $P_{13}\ovalbox{\tt\small REJECT}arrow x\backslash \mathrm{T}^{-}9\epsilon \mathrm{U}-\mathrm{K}$ D\subset l
236
27. $P_{14^{\ovalbox{\tt\small REJECT}}}$ $7\backslash \mathrm{T}7$ $1$ $-\mathrm{K}$ \mbox{\boldmath $\zeta$}1
5. $P_{14}$ ( $-:>250$ )
$\underline{\epsilon=1.0\mathrm{E}-3}$ $\epsilon=1$ .OE-7 $\epsilon=1$ .OE-II







































































































.29. $P_{21}\ovalbox{\tt\small REJECT}rightarrow x\backslash \mathrm{T}9\epsilon \mathrm{U}- 1^{(_{\mathrm{L}}}$ D\subset l $\overline{s}\cup$ . $P_{21}$ V\sim 9 $\mathfrak{d}\cup l\mathrm{L}$ 1 $(\omega=1.\cup)$
238
31. $P_{22}\ovalbox{\tt\small REJECT}\sim^{x\mathrm{T}\overline{g}^{-}}\backslash$ U-K .s.z. $P_{22}$ - $- 9\ll$) $\mathrm{i}\supset\cup \mathrm{K}J\lambda\tau R(\omega=\perp\cdot\cup)$
239
$\dot{i}\mathit{3}S$ . $P_{23^{\ovalbox{\tt\small REJECT}_{\sim}}}\nearrow\backslash \mathrm{T}^{-}9$ $1$ $-\mathrm{K}$ \mbox{\boldmath $\zeta$}] $\delta 4$ . $P_{23}$ SOR $(\omega=1.\mathrm{O})$
240
35. $P_{24}$ 7 $\mathrm{U}/\mathrm{b}$ D-K 36. $P_{24}\ovalbox{\tt\small REJECT}\sim 7\backslash \mathrm{T}5\ll$) $\mathrm{b}\cup \mathrm{K}$ D\mbox{\boldmath $\zeta$} $(\omega=\perp\cdot\cup)$
241
37. $P_{31}$ U-K 38. $P_{31}$ ’\sim -7 SOR $(\omega=1.\cup)$
242
39. $P_{32}$ X D-K 40. $P_{32}$ $\ll$) $\mathfrak{d}\cup \mathrm{K}$ D\subset l $(\omega=1\cup)$
243
41. $P_{33^{\phi_{\sim^{x\mathrm{T}?}}}}\backslash$ $1$ $- \mathrm{K}$ 42. $P_{33}\ovalbox{\tt\small REJECT}\sim X\backslash \mathrm{T}^{-}9\xi$) b\cup \iota { $(\omega=1.0)$
244
$4^{\cdot}\delta$ . $P_{34}\ovalbox{\tt\small REJECT}\vee X^{\backslash }\overline{\rfloor}-9\ll$ ) $1$ $- \mathrm{K}$ L\mbox{\boldmath $\zeta$}4 44. $P_{34}$ SUI $(\omega=\perp.\cup)$
245
4.
\S 3 1-8 , , ,
. ([10], [18] 2.1-25 . ) , SOR , 9-20
. , :















. D-K , SOR
. ( - . )(Aberth , $z_{i},$ $i=1,$ $\cdots,$ $\uparrow\iota$
, (4.1) . )
(1.7) .
SOR , $\omega$ $\mathrm{C}$ ,
.
$P(z)=z^{12}$ , Aberth (3.1) $(r_{0}=10)$ D-K (1.1),
$P\omega$ SOR (1.6) 14,
$(\{_{\sim_{i}}^{\gamma}k\}, k\leq 100)$ 45-48 . (4.1) \mbox{\boldmath $\omega$}
246
, .
Aberth SOR , (4.1)
, $z_{i},$ $i=1,$ $\cdots,$ $n$ ,
.
, (3.1) , \theta 2
$\theta_{\sigma i}$ , $(\sigma 1, \sigma 2, \cdots, \sigma n)=’(1, n, 2, n-1,3, n-2, \cdots)$
.
D-K SOR , \mbox{\boldmath $\omega$}




45. $P(z)=z^{1\underline{9}}$ D-K (1.1). 46. SOR (1.6), $|\omega|=1.0,$ $\arg\omega=-\frac{\pi}{6}$ .
47. SOR (1.6), $\omega=1.0$ . 48. SOR (1.6), $|\omega|=1.0,$ $\arg\omega=\frac{\mathit{1}\mathfrak{l}}{6}$ .
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